The localization and synthesis of some collagen types in developing mouse embryos.
The location of type IV (basement membrane)collagen in early post-implantation mouse embryos was examined by immunoperoxidase reactions using a specific immunoglobulin raised against mouse lens capsule collagen. Reaction was positive in the earliest embryos studied--on the fifth day of gestation (the day of detection of the copulation plug is the first day). It was found only in the primitive endoderm adjacent to the blastocoelic cavity. Subsequently in development, strong staining reactions were found in the parietal endoderm, Reichert's membrane and an acellular layer which separates the visceral endoderm of the egg cylinder from the ectoderm. In tenth to eighteenth day visceral yolk sacs, the mesodermal portion was stained, which is consistent with the presence of basement membranes around blood vessels. The endodermal portion of the visceral yolk sac did not react, while small amounts were found in the amnion. By incubation of various embryonic tissues with tritiated amino acids, purification of the biosynthesized secreted collagens and their partial characterization, the differential expression of several collagen genes was detected. Identification of collagen types was made by: reaction with specific antibodies to type I and IV collagens; electrophoretic mobility; sensitivity to reduction and to collagenase; analysis of the proportions of 3-hydroxyproline, 4-hydroxyproline and hydroxylysine; and CNBr peptides. In agreement with the data of Minor et al. (1976a) for the rat, mouse parietal endoderm synthesizes large amounts of type IV collagen. In contrast to their findings, however, the 165,000 molecular weight polypeptide is not converted to one of 100,000 after reduction, alkylation and repepsinization (Dehm and Kefalides, 1978). The endoderm of the visceral yolk sac was shown to be synthesizing primarily type I collagen, while the mesoderm layer of this membrane synthesized both type I and IV collagens. Little or no type IV collagen synthesis was detected in the endoderm of the visceral yolk sac. If it is correct that the visceral endoderm of the early embryo makes a major contribution to the formation of the endoderm portion of the visceral yolk sac, then it is clear that a switch in collagen gene expression must occur as it does so.